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High-redshift AGN issues

m physical properties (obscuration)

m evolution (space density, obscured T reatsas E
AGN fraction) g 7 1
"‘u é@ }%_‘ max. XLF ]
m Observables: spectral properties, [ b

number counts, etc. i 7} decline

m Need for large (high-redshift) samples E R G

! ER i
(X-ray) surveys iy soss asos ¢ &
COSMOS (Brusa et al. 2009, Civano b ]
et al. 2011)

redshift

4 Ms CDF-S (Fiore et al. 2012,
Lehmer et al. 2012) (Gill et al., 2011)
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Selection criteria

65 sources have zadopt > 3 in Xue et al. (2011)

96 sources have z > 3 in at least 1 of the considered catalogues

“Secure” spectroscopic z > 3 (12 sources)

“Insecure” spectroscopic z > 3, upgraded to “secure” through visual
inspection (3 sources)

When more than 2 phot-z are available, N, .. —N,_ . >3 7
sources)

When only 2 phot-z are available, both are at z > 3
(8 sources)

When only one phot-z is available, its 1o lower limit is at z > 3 (4
sources)

TOTAL: 34 SOURCES (15 with spec-z)
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Selection criteria

IS THERE A SPECTROSCOPIC ARE THERE AT LEAST 3
REDSHIFT? PHOTOMETRIC REDSHIFTS?|

IS THE DIFFERENCE
BETWEEN THE
NUMBER OF
PHOTOMETRIC
>3 AND
<3 LARGER OR ARE THERE 2
EQUAL TO 3? PHOTOMETRIC REDSHIFTS]
IS IT VISUALLY
"DOWNGRADED"
TO <37
THEREFORE,
YES THERE IS 1
PHOTOMETRIC
REDSHIFT
IS ITS 1 SIGMA
LOWER LIMIT
>32
| EXCLUDE | |EXCLUDE | | EXCLUDE | | EXCLUDE | | EXCLUDE|
INCLUDE INCLUDE INCLUDE INCLUDE INCLUDE
(1ST CRITERION) (2ND CRITERION| (3RD CRITERION) (4TH CRITERION)| ((5TH CRITERION)|

(12 sources) (3 sources) (7 sources) (8 sources) (4 sources)
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Redshift distribution
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Grey shaded histogram: 15 sources with spec-z
Median redshift: z = 3.7
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0.5 — 7 keV Net-counts distribution
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Ny distribution
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NH, z and LX
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Correction factors for the Ny distribution

Problem: possible Ny overestimation due to low statistics and high-z
N
How many times a X-ray spectrum intrinsically absorbed by a column
density Ny, is best-fitted by
a different column density Ny,7?
N
Spectral simulations!
+
Correction factors Pj
(probability to derive Ny, given an intrinsic Npy;)
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Corrected Ny distribution
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Corrected Ny distribution: comparison with model
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Histogram: Gilli et al. (2007) XRB synthesis model with high-z decline (no
evolution with redshift at the 20 c.l.)
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z > 3 LogN-LogS
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z > 4 LogN-LogS
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Conclusions

m 34 X-ray selected AGN at z > 3 (15 with spec-z) in the 4 Ms CDF-S

m Large fraction (~ 68%) of obscured sources (but possible biases).
Typical luminosity Ly_1g kev ~ 10** erg s—1

m Corrected Ny distribution consistent (within 2¢0") with no evolution
of obscuration with redshift

m LogN-LogS in agreement with a decline in the high-z AGN space
density



The High Redshift (z > 3) AGN Population In The 4 Ms Chandra Deep Field South

L Conclusions

Catalogues

740 X-ray sources in the 4 Ms CDF-S main catalogue
(Xue et al. 2011)

Spectroscopic redshifts:
Szokoly et al. (2004); Vanzella et al. (2008); Popesso et al. (2009);
Wuyts et al. (2009); Silverman et al. (2010); Vanzella et al. (2010);
Vanzella et al. (private communication).

Photometric redshifts:
Luo et al. (2010), Cardamone et al. (2010); Rafferty et al. (2011);
Santini et al. (2009); Wuyts et al. (2008); Taylor et al. (2009); Dahlen
et al. (2010).
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Correction factors for the Ny distribution

Sample divided into 3 Ny range (only sources with constrained
best-fitting Ny):

= A: L 1
IOg( CIIXH,Q) <23 15 L ]
(2 sources) i 1

= B: - 1 i 7:
23 < logNy < 24 - g
(19 sources) i 1
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Correction factors for the Ny distribution

C

Na=> XiPaj
j=A

c
Ng =) XiPg
j=A
c
Ne =3 XiPg
j=A
where N; is the number of sources with (observed) best-fitting Ny in the
i-th bin; Xj is the number of sources with intrinsic Ny in the j-th bin; Pj
is the probability to derive a best-fitting Ny in the j-th bin, given an
intrinsic Ny in the j-th bin.
i,j=A B, C
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Correction factors for the Ny distribution: (basic)
procedure

Fori,j=A,B, C
1000 simulations of a X-ray spectrum with [ = 1.8, Ny in the j-th
bin, 100 net counts at z = 4 (= median values of the sample)
Fit of the 1000 simulated spectra to derive the best-fitting Ny

Counting how many times the best-fitting Ny lies in the i-th bin —
Pji
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Corrected Ny distribution
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Corrected Ny distribution: comparison with model
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